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Owner PETRONET Reference No AROS016

- E Purchaser Foster Wheeler SA Document No FHOD1-FJ-001
%i Locatlon Gauteng (South Africa) Service Distlliation colunn reboller |
Unit - ltem N° FH-001
HEURTEY PETROCHEM Jaob No 25913-57906 Heate,:' :’ygfef ”\_{ertlcai cylindrical .
Equipment FIRED HEATER Totalduty 5611 MW =
dsHTRA
Process data
1|* Operating case 70; 30 Feed 50: 50 Feed 30; 70 Feed
2|* Heater section Radiant | Convection Radlant | convection Radlant | Convection
3|* Service Reboller Reboller Rebofer
4/(* Heat absorption duty MW 5.611 4.700 287
51* Fluld Hydrocarbons Hydrocarbons Hydrocarbons
6|" Fiow rate kafh 174576 146434 80166
7|7 Allowable pressurs drap Bar 3 3 3
B|Calculated pressure drop Bar 1.4
9|* Av. heat flux density ( allowable ) \Wim?
10|Av. heat flux density ( calculated ) Wim? 37855
11}* Max. heat flux density( allowable ) Wim?
12|Max. heat flux density( calculated ) Wim? 57540
13|* Velocity limitation ) mls
14|Process fluld mass velocity (clean) kalmzs 1301
15" Max. inside film temperature (allowable) °C
16|Max,. inside film temperature (calculated) °C 386
17 |* Fouling allowance me.“C/W 0.000176
18|* Coking allowance mm
Inlet conditions
19]* Liquld flow rate kag/h 174576 146 434 89166
20|* Vapour flow rate kalh - - =
21|* Temperature °C 293 293 293
22|* Pressure ' Barg 26
23|* Liquid denslty ka/m3 632 634 632
24|* Vapour molecular welght - 3 =
251" Viscosity (liquid /_vapour) cP 0.28 0.280 0.28
26" Specliic heat (llquid / vapour) kikg G
27|* Conductivity (liquid / vapour) Wim.*C 0.0895 0.0885 0.0836
Outlet condltions
28]* Llquld flow rate kag/h 123957 103921 63251
28|~ Vapour flow rate kgth 50644 42513 25922
30|* Temperature °C 312 312 312
311* Pressure Barg 1.2 1.2 1.2
321* Liquid denslty kaim3 626 626 626
33|* Vapour molecular welght 200 200 200
34]|° Viscosity (liquid / vapour) cP 029/- 0.29/- 0.29/-
35]" specific heat (liquid / vapour) : klfkg"C
36|* Conductivity (llquid / vapour) W/m’C _ |0.087/0.0308 0.087 / 0.0308| 0.087 /0.0308
Remarks
37|Decoking requirements
38|*Enthalpy chart reference
39
40
41
Combustion design conditions
42| Type of fuel Diesel
43|Sectlon Radiant |Convectlon
440perating case 70; 30 Feed
45 [Excess alr % 25
46| Calculated heat release MW 6.927
47 |Calculated fuel efficiency ( LHV ) % 81
48|Guaranteed fue| efficlency ( LHV ) % 80
49[Heat loss % -2
50| Flue gas temp. leaving the section °C 802 | 363
: Issue table
S | . LY ‘n e ]
4 02/05/2006 L Higeh L HLAN  Updated - madification of pifofs and fgniters
3 15/11/2005 " PB HL DGo Updated
2 06/09/2005 4 PB HL DGo Updated with the client comments
1 30/08/2005 PB- HL DGo = Updated with the client comments
0 30/05/2005 PB HL DGo First Issue
Revi Date By Checked | Approved Designation
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Reference No AROG016
Document No FHD1-FJ-001
item N° FH-0D01
HEURTEY PETROCHEM
Mechanical design conditions
1|8ection Radiant | Convection
2|Service Reboller
Coil Design
3|Deslan basls for tubs thickness (code or spec.) API 530 Sth ED, Jan 2003
4| Stress-to-rupture_min. or average / life basis , h 100 000
5|*Deslgn pressure elastic/creeping range Barg B.5
6]*Deslan fluld temperature ( max. operating) °C 327
7| Temperature allowance on fiuld °C 15
8!*Corroslon allowance mm 3
9| Hydrostatic test pressure Barg 17.4
10| Post welding, welds heat treatment N/A
11| Percent of welds fully radiographed % 10%
12|Maximum (clean) tubs metal temperature °C N7
13| Deslgn tube metal temperature, °C 433
14]inside film coefficlent (API basis) W/m2.°C
Coll arrangement
15| Tube orientation (vertical, horizontal or helical) vertlcal horizontal
16|Co- or countercurrent or cross flow counter-cur.
17| *Material grade Grade B Grade B
18|Material specification A106 A108
19]|Outside diameter mm 168.3 168.3
20|\Wall thickness {mirlmurm) (average) mm 7.11 741
21|N° of flow passes 2 2
22|N° of tubes per row 4
23|Overall stralght tube length mm 6978 4333
24|Efiective tube lenath mm 7697 3859
25|Bare tube number 24 12
26|Bare ttibes, total exposed surface m* 97.7 245
27 |Extended surface tube number - 28
28|Extended fotal exposed surface m? - 220.0 (note 1)
29| Tube lay-out in-line or staggered staggered
30|Tube CL-CL adjacent inarow mm 304.8
31 |Linked Tubes CL-CL mm 457.2 304.8
32|Spacing, tube CL to furnaoe refractory wall mm 228.6 152.4
33|N° of Intermed|ate welds per tube
Description of Extended Surfaces
34[Type (studs, segmented fins or solid fins) None /| Studs
35| Materlal . / CcS
36|Helght mm i 25
37 | Diameter (stud) or-thickness-{fins); mm 7. 12.7
38|N° of stud/planes (at €3 pl./m ) oF-fins/m-orfinsift s 24
39(Maximum tip temperature °c / 392
40| Extenslon ratio ( total area / bare area ) 385
Return bends or pIug-ﬁeadera
41|Type_: bend or plug-header( welded or rolled ) Bend Bend
42|Locatlon (headsr box or firebox) Firebox Header box
43|Quantity (one end or two ends or nb) two ends two ends
44 Material ( grads) WPB WPB
45|Material (ASTM or other specification) A234 A234
46| Nominal rating for plug-headers (Ib) or schedule 40 40
Terminals (Connection o external piping)
47| Type (welded or flanged) Flanged Flanged
48|Flange type and face ( RF or RTJ ) WNRF WNRF
49|Flange face finish ( RM or RMS or other )
50|Inlet :  Material (ASTM spec. or grade) A105
51 - Size(nominal) mm 150
52 - Rating (Ib) 300
53 - Number of terminals 2
54|Qutlet : Material (ASTM spec. or grade) A105
55 - Size (nominal) mm 150
54 - Rating (Ib) 300
55 - Number of terminals 2
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HEURTEY PETROCHEM

Reference No AR05016

Document No FHO01-FJ-001
ltem N° FH-001

Mechanical design conditions , Refractory setting

Insulation setting

Hot face | Insulating material
temp. description

Service
temp.

thickness

Spacific
gravity

Anchor
material

Anchor

type

Casing
temp.

Casing
thick.

°c

°C

mm

_ka/m3

°C

mm

Radlant protected wall

638 LHV 124

1038

200

950

S8

Vv

< B2

(note 1)

Radiant unprotected wall

Radiant arch

802 |LHV 124

1038

200

950 |

SS

<82

(note 1)

(0 100 =110 O {100 [N [—

10

Radiant floor

768 |HDFB

1650

65

2190

S8

<91

11

LHV 124

1038

200

950

(note 1)

12

13

Conv,side

LHV 124

1038

150

950

88/CS

<82

(note 1)

15

Soot blower lane spacial

Firecrete 3x

1650

75

2150

sSs/cs

16

LHV 124 [nole 3)

1038

75

950

18

Header box

LHV 124

1038

50

950

CS

20

Breechings

LHV 124

1038

950

CS

Stack insulation

LHV 124

1038

50

950

[o1]

Flue 1

Flue 2

Fiue 3

Alr duct 1

Alr duct 2

Pﬁkﬁr duct 3
35

36

Plenum chamber

37

38

Internal gravity wall

3g

40

Stack & ducts

dimensions

Location

Top
elevation

Net free
area

ID casing

Width

Helght

Length

mm

m?

mm

mm

mm

mm

4

Flue gas stack

on top of convection section

+33925

1.03

1250

16825

42

Fiue 1

(note 2)

43

Flue 2

44

Flue 3

45

Intake air stack

46

Alr duct 1

47

Alr duct 2

48

Alr duct 3

49

Plenum chamber

Dampers

47

Service

Stack

48

Number

one

49

Blades materlal (grade )

S8

S50

Shaft material ( grade)

88

51

Single or multiple blades

single

62

Opposed or parallel blades

on hold

53

Hand operation

yes from damper platform

54

Gounterweight

yes

55

Actuator

yes, pneumatic
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Reference No ARD5016

Document No FHO01-FJ-001

item N° FH-001

HEURTEY PETROCHEM

Notes

Diesel tempearature : 15°C

Relatlve humidity : 85%

]i‘aga 3: pote 1; Space |s provided for two future rows

Page 4: hote 1: Average fluld temperature @ cross-over : 308°C

mmg_;ﬂm]hmh‘lv*

Page 5: pote 1. Average casing temperature calculated with the following conditions: amblent air temperature of 27°C and no wind.

10|pofe 2: Calculated for a fiue gas flow rate corresponding to 120% of the 70: 30 Feed case, with a velooily at stack exit of 7.5 m/s.

71 note 3: At soot blower level, first layer (cold side) = 75 mm of LHV 124 + second layer {hot side) = 75 mm of Firecrete 3x

BiBIAIGRRAD

50
51
&
53
54
55
56

58
58

This confldential document is the property of Heurtey Petrochem (France) S.A. and shall not be given, communicated, copled
or reproduced except with our written permission.
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— Document No FHO1-FJ-001

N hemNFHOOL ]
HEURTEY PETROCHEM

'“l Reference No AF08019

Combustion design conditions ( continued
M|Operating case ... o} T0BBFEEd | i

1
.2|Fluegasquantity . ........kah
... 3|Flue gas mass velocity through convec. _ __ kg/m’s |
_.4{Draught at arch level _.mmH20

5|Draught at burner level

..... Ambient air temp. for air preheat design G 1T NA T
-.Ambient air temp. for stack draughtcalc. _  °C | .35 |
* Local atmospheric pressure T Pa
Volumelric heat release

Fuel-oil characteristics
| 12| dentification o Diesel Ll

Jmea
43105

....."Sodium content ___wt
29 v Ashcontent W% T

| 30|'Atomizing steam temp, at burner °C ]r Since steam is not available, diesel will be atomised with air

31|* Atomizing steam press. al burner Pa

Fuel gas characteristics
S5 -dentiication ...MethaneRich Gas 1 . ... .[f.

_____ asroo L e e
| 37| Available fuel pressureatbumer ~  Barg { ..
i re at burmner

4.0 Max |

| Average |

160 Max |
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HEURTEY PETROCHEM

Reference NoAF08019 =

Document No FHO1-FJ-001

hemNeFHO01

Mechanical

design conditions ( continued )

...} Section_
2|Service

Radiant _|

Reboiler

Convection

Manifolds

(
18!: Flange rating ( Ib )

inlet Manifold material (ASTMorgrade) . .___........coooovvici o

Crossovers

.23|Flange material (ASTM
Flange type .

S

_19|Location (internal orexternal)

22|Pipe thickness (average) . mm |

...External

P (7] ) MO e e | TR | SUR———
e AI0BB e e e

sl B8
.fwelded T ............

25 FEange sy ﬁnlsh{RMorRMSorother}

Tube supports

Insulation thickness
Insulation specific gravity

2BISECON e

Radiant
Top

......................... Radiant | Convection ( . . 1 . .l
Wdop L Top Ends
..A3%B1GrHK40 L

...Servicetemperature | G| Al

LLHVA24 0
T
950

Tube guides ( vertical tubes )

_35]Location (top, bottorn , intermediate )
_36|Material (ASTM specification or grade )

37[Type

38|Numberpertube

) 3771+l | (ol MO [
one for two tubes

Burners

.39|Location .

A2lFueltype

.51
52
.56)!
a7
.58
.59
60{Mini.req'd distance to opposit bumer mm

t[Reference make aNd.{YPe. ... ... .....o-croocoroorrer

i one U-V-ca

er burn
i iiﬁﬂ'(b'ﬁ'ﬁélif N u

|onfleor |

Natural draft, up-fired and low Nox, Combination firing oil & gas

WMaximum MW 2088

|une fixed lighling unit with detection and ignition combined in 1 rod
i } (type :John Zink ST-1SE-FR
P P p———— LT

N/A

oee e e L

nkn
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HEURTEY PETROCHEM

Reference No AF08019

ltem N° FR-001 . ...

Mechanical design conditions , Miscellaneous

Platforms and accesses

_|.allaround
..grating__,

Radiant | Convection

ladders

grating

....qrating___{

_grating,
ladders

16 Access floor type

Doors

Number . _.......

24| Type ( bolted , keved , hinged , keyed-hinged)

.|...Radiant
observation

Radiant

...Radiant __
..] Tube removal

Convection

Convection

Soot-blowers

2nd row

4th row

24|Material
55|Stroke

s nemsarinniinsine) e, TR RERR RS

Miscellaneous connections

Nb Size

Type

Location

.26|Snuffing nitrogen____...........
27|Drains / Vents
28
28

2-3/4"150#

CS CPLG 18/8 pipe
CS pipe + Flg

1@ fioor 2@arch, 1 upstreamand 1 |

downstream damper

1@floor, 1@arch, 1@conv. Outlet

Size

Type

Location

alyzer

‘24|Process fluid temperature

Process fluid pressure

|...173000%

T T LT
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